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10 Claims.

This invention relates to threshing machines
and method.

. Another object of this invention is to provide &
. threshing machine in which the grain or the like
is automatically spread and distributed for uni-
form loading of the machine and treated in con-
tinuous action so that the apparatus feeds and
operates without any danger of jamming or slug-
ging. -
Another object of this invention is to provide a
threshing apparatus which can be used either as
a portable unit or in a combine attached to any
typical grain-header or the like, and which has
such a load and feed distribution as to obviate the
necessity of manual control or of the use of band
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cutters or the like, and in which the straw or °

chaff is reduced to easily  dischargeable con-
sistency, and the grain is thoroughly separated
without ‘so called tailings, and with minimum
cracking or crushing. .
Another object of this invention is to provide a

threshing machine which can operate at full’

capacity without the necessity of being made level
during the threshing operation; thus when used
in a combine on hilly terrain the performance of
the herein threshing machine is not affected by
the contour of sloping ground. "

Another object of this invention is to provide a
threshing machine in which the wheat stalks or
the like are efficiently fed and spread so as to be
thoroughly loosened and the grain or seed freed
therefrom without the grain or the like being
cracked or crushed, and wherein the vibrating
parts and mechanisms are reduced to a minimum
yet are so effectively operated as to completely
free, separate and clean the seed or grain by
pregressively increased . vibration and by air
turbulence and air currents and blasts in the same

* compact unitary apparatus.
Other objects of the invention together with
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" the foregoing will be set forth in the following de- .

scription of the preferred embodiment of means,.

which is illustrated in the drawings accompany-
ing and forming part of the specification. It is to.

be understood that I do not limit myself t6 the’

illustrative embodiments disclosed in said descrip-

tion and the drawings as I may adopt variations
“ofmy pf'eferred forms within: the scope of my in-

vention{’ = .’ : e

" With the fcregoing and other objects in view,
 which will be made manifest in the following de-

tailed description, reference is had to the accom-
- panying drawings for the illustrative embodiment

Af +tha invantian wharaine
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Fig, 1'is a top plan view of my threshing ma~
chine, partly in section.

Fig, 2 is a partly sectional side view of my
threshing machine. . :

Pig. 3 is an end view of the threshing machine
partly in section.

Fig. 4 is a-fragmental view of the feed rollers of
my machine. .

Fig. 5 is a sectional view of the machine, the
section being taken on the lines 5—5 of Fig. 2.

Fig. 6 is another sectional view of the machine
the section being taken on the lines 6—86 of Fig. 2,

Tig. 7 is a detail view of the blower arrange-

.ment at the end of one of the screw conveyers;

and
Fig. 8 is a sectional detail of the support of the

belt conveyers of the separator mechanism of the-

machine. : )

In the herein description frequently I will refer
only to wheat as the material worked on, but it is
to be understood that my method and apparatus
are applicable to other materials, such as various
small grain crops, seeds, or vegetables,

In my method of threshing the harvested wheat

is fed and spread from & feeding point substan-

tially radially and outwardly and then subjected
simultaneously to beating action, to intermittent
action of centrifugal force and of a partially di-
rectional air turbulence so that the wheat is re-
peatedly beaten and thrown and also driven di-
rectionally. In carrying out my method in detall,
I feed the wheat, bundled or otherwise, so that
the heads are subjected to flattening and loosen-
ing pressure. Then the partly loosened wheat is
spread substantially circular fan wise and itisim-
mediately acted upon by rotating flailers so that
the wheat is driven outwardly from the point of
feeding by the centrifugal force exerted by the
rotating flailers and beaters. The wheat is re-
peatedly thrown off the outer peripheries’of the
flailer and beaters and dropped back again by
gravity for further flailing. It is also subjected
to air turbulence which is especially forceful at
about the point where the wheat is thrown off the
flailers and beaters. ~This air turbulence is .at
least partly directional so as to progressively ad-
vance the wheat to a series of beating and flailing
action. . The relative forces are such that the di-
rectional air turbulence overcomes the centrifugal
force only to such a degree as to cause a resultant

" force of progressive and intermittent advance-

ment, the advancement being by successive sub-

- stantially similar steps from the intake toward the

outlet of the flailing chamber,
The' illustrative embodiment-of my threshing
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machine includes a feeding mechanism A, g flail-
ing mechanism B, and & separator C. 'The feed-
ing mechanism A acts to slightly compress and
flatten the bundles or mass of material contain-
ing the ears or heads of grain and to continually
advance all the grain placed thereon to the flail-
ing mechanism B. In the flailing mechanism the
produce is spread out and then repeatedly flailed
by rotating flailing blades and ejected and radi-
ally’ expelled by. centrifugal force into a turbu-
lence chamber several times and finally beaten
by beating rods and ejected through an- outiet
into. the separator C. In the separator C the
-Brain is separated by a vibrating separator and
rake and then it is carried threugh suitable air
currents and fan blasts to be rid of dust and

chafl. ' The cleaned grain is finally delivered to.

suitable conveyers or containers or the like.
The feeding mechanism A includes g belt con-
veyer 18 and a slatted belt conveyer 1 arranged
at such angle that the respective belts converge
at an acute angle in the directiop of feeding. The
. first belt conveyer 16 is preferably horizontal and
-1t rotates in a contra-clockwise direction viewing

Fig. 2. The slatted belt conveyer- I has one end
. blayed around a sprocket or pulley 18 so as to
. be suspended from a vertical bracket 19 at an
incline in the direction of feeding. The lower
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sure rollers 26 in horizontal position. The pres-
sure rollers 26 are rotated in clockwise direction

~ viewing Fig. 2 by suitable transmission indicated
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end of the slatted conveyer 17 is played around .

8- roller 21 which latter in turn is journaled in
bearing. brackets 22,
driven in contra-elockwise direction viewing Pig.
2 50 that the slats 23 thereof gather and force
all loose grain onto the belt conveyer {6. - A plu-
rality of rollers 24 are provided under the' belt
conveyer {6 at the portion beyond the lower roller
21 of the slatted conveyer 17, ) )

In the bearing brackets 22 are journaled a series
of pressure rollers 26 opposite to and above the
roller backed portion of the beit conveyer |86.

The slatted conveyer (7'is
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There is a bearing bracket 22 on each side of -

the mechanism and at each end of the rollers 26.
These béaring brackets 22 are slidable on frames
21 above fixed brackets 28, in which latter are
Journaled the ends of the lower small rollers 24,
The opposite ends of the bearing brackets 22 are
resiliently depressed by compression springs 25.
The downward movement of the pressure rollers
- 28 is limited by stops 30 on the frames 27 so that

the pressure rollers 28 are not allowed to touch
the lower conveyer 18 and thereby prevent crack-
ing or crushing the grain. The resilient pressure
on the rollers 26 is regulated .by adjusting rods

by

29 suitably threaded in the tops of the respective .

frames 21, as illustrated in Fig. 4 and by an en--

' larged head on the lower end of each 'rod 29
-engaging the top.of each spring 25. In this man-
ner. the resilient pressure on the rollers 28 is
regulated so that the rollers 28 exert z .desired
Dressure on the grain crop passed therethrough
toward the flailing mechanism B. It is prefer-
able that the ends of the bearing brackets 22
adjacent the slatted ‘conveyer 17 be adjusted to
allow more resiliency than at the ends nearer to
the flailing mechanism B so that the space below
the pressure rollers 28 is allowed to open wider
where the wheat or the like is first passed {o the
pressure rollers 26 and the. pressure gradually
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‘ers 26,

at 32 at Fig. 4; - :

In operation the bunches of wheat or the like
are flattened out gradually by the pressure roll-
The force of this flattening of the
bunches ‘bursts the usual bands. The rolling.
bressure exerted on the heads of wheat also part-
1y loosens the grain from the head. The inclined
slatted conveyer 17 gathers the interlaced vines,-
straw, or matted materials that may be fed to .
the machine with the wheat, and forces them
under the compressing rollers 26. Thus the need
for manual feeding or for arranging by pitchfork
is eliminated. .

The flailing mechanism B has a flailing cham-.
ber 36, which has a substantially central intake

-31 at one end and a substantially peripheral out-

let 38 in the other end wall 38. In this Aailing
chamber 36 are arranged a plurality of flailing
elements in consecutive groups. These flailing
elements are mounted on 3 rotating drum which '
latter is suitably rotated by a shaft 40. On the
end of the drum 41 adjacent the intake 37 is-a
Spreader fan 42 which receives the grain from
the central intake 37 and spreads the. grain radi-
ally in all directions. 'To facilitate the advance-
ment of the wheat longitudinally of the chamber
38, the intake end of the chamber 36 is formed
by a substantially frusto-conical bafle ‘wall 43,
the apex of which isat the intake opening 37.
Thus the wheat spread by the, spreader. fan 42
is bounced off the conical wall 43 and thereby
acquires a directional momentum inwardly of the
chamber 36.. Co C
The spreader fan 42 is followed by a group of
spaced flailing wheels 44. Each flailing wheel 44
in this illustration is formed by a helical hub 46
mounted on the outer periphery of the drum 4f.
From this hub 46 extend flailing blades 47.. Each
blade 47 is pitched in such a manner that it -
urges the particles in the flailing chamber by the
action of centrifugal force toward the outer

& periphery of the wheels 44 and also it creates

air- turbulence by its helical and rotary action.
It is to be noted that the group of flailing wheels
44 are so located in the chamber 36 that the
first wheel 44 is substantially in alignment with
the base of the conical end wall 43,

‘Between the group of flailing wheels 44 and
the outlet end wall 39 are arranged a series of

“beating elements, in the present illustration a

plurality of rows of beating rods 48, which are
mounted on the drum 41 in such a manner as to
beat the particles fed to them and also to exert
a centrifugal force upon the particles in that
part of the chamber 36,

The chaniber 36 is substantially cylindrical, as -
shown in Fig{ 6, so-that it surrounds the flailing
wheels 44 anid.the beating rods 48 with & com.
baratively small peripheral clearance all around
€xcept at an open segment at the top, The drum
41 as well as the flailing elements thereon are’
rotated in a clockwise direction viewing Fig. 6.
On the top of the chamber 36 opposite the beat-

- ing rods 48 and adjacent the outlet 38 an outlet,
- chamber 49 is provided over a part of said open

increases toward the inner end of the belt con- -

veyer I8. A suitable deflector plate 3i extends
{rom the vertical bracket 18 toward the belt con-
veyer 1§ so that it tips any bundle or bunch that
may be placed on the conveyer 1§ In an upright
position. Thus the bunches of wheat or the like
are carrled by the belt conveyer 16 to the pres-
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top segment of the chamber 36. The outlet 38
as well as the outlet chamber 49 are outside of
the radius of the cylindrical portion of the cham-
r 36. Also on the top of the chamber 36 and
over said open top segment between the outlet
chamber 49 and the conical inlet end 43 is pro-
Vvided a turbulence chamber §1. The housing 36
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is so formed tiws the turbulence chamber 51 and

" the outlet charoer 49 are open to the inner space.

of the chamber 36. In other words, the outlet
chamber 49 and the turbulence chamber 51 are
parts of the flailing chamber 36, but they pro-
- trude at the top beyond the cylinder of the cham-
ber 36. The turbulence chamber 5i is substan-
tially opposite the group of flailing wheels 44 so

that the centrifugal force expels the particles -

from the flailing blades into this turbulence
chamber 5i. The contour of this turbulence
chamber 5( is such that it is arcuate at the top
part 52, but a longitudinal wall 53 thereof in the
direction of rotation adjacent the corner where
it joins the cylindrical wall of the chamber 36 is
straight and flat and provides an abutment wall
against which the grain strikes when thrown by
the helical flailing wheels 44. The grain expelled
by the flailing blades may ride along the arcuate
part 52 of the turbulence chamber §1 and then
- it strikes the abutment wall 53 with force and is
thrown back in the path of the next flailing
plade 41. The outlet chamber 49 is also sub-
stantially tangential to the periphery of the
chamber 36 in the direction of rotation of the
rods 48, and it has a substantially flat wall end
54 against which the particles hit when thrown

" by the centrifugal force of the beating elements.
The drum 41 which supports all the flajling and
beating. elements may be, in turn, supported in
any suitable manner. In the herein illustration
a bearing bracket 56 supports the drum 4 at a
point between the spreader fan 42 and the first
wheel 48. The other end of the drum 41 can be
suitably journaled in the outlet wall 39. The
shaft 40 may have a supporting sleeve 57 thereon
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which in turh can be suitably connected to the ’

drum 41 so as to transmit rotation from the shaft
40 to the drum 44. In some instances where the
unit is not too large for such support the flailing
elements and the drum may be supported in
cantilever fashion from the outlet end wall 89
and thus obviate any obstacle to the free flow
and spread of the particles through the flailing
chamber 36. :

In operation the material, such as wheat, is fed
from the feeding mechanism A centrally and at
one end of the group of flailing and beating ele-
ments in the chamber 36. . The spreading fan 42
spreads the material all around so that it beats
sgainst the conical end wall 43 and is bounced
there along to the helical action of the flailing
wheels 4. The blades 47 of the wheels 44 flail
this material and when the particles reach the

" space opposite the turbulence chamber 51 they
fly off the blades 41 and into said turbulence
chamber 5i. This centrifugal force carries the
particles so that they beat against the flat wall
53 of the turbulence chamber 81 and from there
by gravity bounce back into the chamber 36 so
as to be engaged and flailed by the next flailing
blade 41. This operation is repeated several times
before the particles reach the end of the turbu-

lence chamber 51 adjacent the bzating rods 48.-

* The spreading fan 42 as well as the helical wheels
44 create a directional air turbulence which con-
tinuously agitates the particles of material within
the chamber 36 and which co-acts with the cen-
trifugal force exerted by the flailing and beating

elements to advance the material in intermittent 7
steps through the chamber 36 toward the outlet -

end 39. The air turbulence is so baffied by the
flailing elements and by the walls-of the chamber
that only part of the centrifugal force is over-
come by the directional force of the air. In this
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manner the particles are allowed to drop back to
the flailing blades 41 and to the beating rods 48
several times and advance progressively in the
direction of the outlet end of the chamber 36.
By reason of the helical hub 46 of each wheel 44
the flailing blades 471 are progressively offset ax-
ially of the chamber 36 with respect to each other
so that the particles which bounce back from the
turbulence chamber 51 engage the successive
blades and thereby are progressively and grad-
ually carried after each flailing another step to-
ward the outlet end of-the chamber 36. The
beating rods 48 further beat the particles of ma-
terial and throw the material centrifugally into
the outlet chamber 43. The wall of the outlet
chamber 49 opposite the outlet 38 is so- curved
that the particles of material bounced against it,
with the assistance of the air current and the air

“turbulence, are bounced out through . .the outlet

38 to the other side of the outlet end wall -39 and
to the separator mechanism C. = -

The separator mechanism C is divided in two
groups, namely, the vibrator separator mecha-
nism and the cleaning mechanism. The vibrator
mechanism includes a vibrating grate 8! which
is pivoted on a horizontal pivot 62 in suitable
brackets on the chamber end wall 39. This grate
61 extends at an upward incline from its pivoted
end 62 and it has a curved free end 63. A cross-
bar 64 on the free end of the grate 61 is held by
a suitable spring 66 against a rotating eccentric
cam 87 so that the rapid rotation of the cam §1
moves the free end of the grate 61 alternately up
and down and thereby causes vibration the stroke
of which is increased from the pivoted end toward
the free end of the grate 6i." A baffle 68 is posi-
tioned above the grate §1 and opposite the outlet
38 of the flailing chamber 36 so that the particles
of ‘material expélled through the outlet 38 are
directed by the bafle 68 downwardly onto the
grate 6f. The portion of the grate 61 nearer its
pivot has a vibration of lesser stroke than the
portion of the grate 61 at its higher point at the
tcp of the curved end 63. This in combination
with the upward incline of the position of the
grate 61 toward its curved free end 63 accom-
plishes a thorough separation of the grain or
seed from the husk or head of the wheat or the’
The grate 61 is so formed that it has longi-
tud:pal slots or openings as shown in Figures 1
and 3. The grate 6! may be formed out of pressed
metal or other suitable material, or it may be
made of a plurality of grate bars Tl which are
united by the pivot 62 and by the crosshar 64.

The vibrating grate 61 is positioned above an
endless conveyer 12 which is substantially par-
allel with the grate 61. This conveyer 12 has a
plurality of cross slats 13 thereon from which
extend a series of rakes 74. These rakes 14 are
s0 spaced from each other and are of such dimen-
sions that they move in the longitudinal slots or
openings 69 of the vibrating grate 8f. As it is
shown in Fig. 2 the rakes 14 enter into the respec-
tive grate slots 69 near the pivoted end 62 of the
grate and as ‘the rakes 74 proceed along the
length of the straight portion of the grate 81 they
agitate and turn the coarse particles, such as
chaff and straw, on the grate so as to separate
the grain or seed and to sweep the coarse parti-
cles toward the higher end of the vibrating srate
81. This action combined with the vertical v'bra-
tion of the grate eficiently separates the grain or
seed from the chaff or straw or from other coarse
particles.- As the rakes T4 are carried around the
outer turn of the endless conveyer 12 the coarse
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particles are cleared off the rakes 74 by the
curved end 63 of the grate 6{. This is accom-
plished by the eccentricity of the curved grate
end 83 with respect to the outer turn of the end-
less conveyer 12 so that each rake 74 is gradually
withdrawn at the turn from the curved end 63
of the grate 61 and is being cleared of all coarse

particles so that the coarse particles are thrown .

off the grate 6f and out at the open end 76 of
the threshing machine. )

Inasmuch as some grain may fall through. the
grate 61 and into the space between the inner
turn of the conveyer 12 and the end wall 39, 1
provide an additional endless conveyer 717 be-
neath and parallel with the first conveyer 72.
This additional conveyer 71 extends from g poing
adjacent the end wall 39 to a point spaced from
the outer turn of the first conveyer 12, and con-
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veyer 88 in the bottom of the machine. A suit-
able fan or blower 87 at one side of the space )
between the conveyers 92 and 8§ is so arranged
as to blow an air blast against the grain falling
froi the conveyer 92 and also through the sieve

93. The blow is of such strength as to allow the o

falling of the grain but clear it of dust and chaf.
A suitable bafle plate 88 is provided along the
outside of the screw conveyer 92 extending both
above and below said large screw conveyer 92 so
as to prevent the blowing of grain out of the ma-
chine, and also to facilitate the creation of air
turbulence for the cleaning of the grain. It is to

- be also noted that the coarse material which does

15

veys the grain dropped from the pivoited end of -

the grate 6{. Both conveyers 72 and 17 are con-~ ¢

structed as shown in Fig. 8. A baseboard 18 =x-
tends below the upper branches of the helts 18
of each conveyer. These belts 78 are connected
by transverse slats 8! which are slotted on ths
lower edges so that the belts 78 are sunk in or
recessed into the bottom sides of each of said
slats 8f. Thus the bottom side or edge of each
slat 81 rides in contact with the baseboard 718
and. sweeps before it the grain or seed which fell
onto the baseboard through the grate §1. The
grain thus swept by the cross slats 81 is dropped
at the outer ends of the baseboards 18 into a
hopper 82 of the grain or seed cleaning mecha-
nism of the machine. Sloping longitudinal baffle
plates 80 extended from the top of the machine
over the longitudinal edges of the conveyer con-
fine the material to the grate surface and pre-
vent waste over the sides of the grate.

The separated grain or seed is then cleared of
dust ‘and chaff by carrying it several times
through suitable air currents. The hopper 82
feeds the separated grain to a screw conveyer 83
which adv:nces the grain in its trough 34 into
a housing 86 at one side of the machine, as shown
in Figures 1 and 3. The bottom of the trough
84 is cut away at the portion inside the housing
86 so as to allow the grain to drop down by grav-
ity to the bottom of the housing 86. - At this point
and aligned with the lower uncovered portion
of the screw propeller 83 is an air intake 87
pointed partly upwardly against the direction of
the grain movement in the screw propeller 82.

- Near the top of the housing 86, as shown in Fig, 7,
Is’ an exhaust conduit 88 also aligned with the
portion of the screw conveyer within the housing
86. A suitable blower or fan indicated at 88 is
provided for blowing an air blast through the
portion of the screw conveyer 83 within the hous-
ing 86 so as to carry away chaff or dust from the
grain. The exhaust conduit 88 may be connected

- to the outside or to the open exhaust end of the

casing of the machine as indicated at 91 in Fig, 2.

As the grain falls down to the lower portion
of the housing 87 it falls onto a second and larger
screw conveyer 82. This larger screw conveyer

92 works oppositely to the smaller screw conveyer -

83 so that it carries the partly cleaned grain from
the housing 86 over a fine sieve or grate 93 which
latter forms the bottom of the trough of the
screw conveyer 92 outside of the housing 86. It
is to be noted here that this sieve 93 is removable
and replaceable so as to provide for various sizes
‘and types of grain or seed. As the grain is thus
conveyed, it drops through’ the sieve 93 and into
the delivery trough 94 of a discharge screw con-
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not fall through the sieve 88 is carried by the
large screw conveyer 92 into a discharge chamber
98. A fan or blower 101 on the end of the screw
conveyer 82 and inside of the discharge chamber
98 blows the coarse material, delivered there by
the screw conveyer 8%, out through the outlet of
the discharge chamber 8. It is to be also noted
tha{ the conveyers 83 and 82 are rotated at dif-
ferent rates of speed, namely, the upper and
smaller conveyer 83 is rotated faster, than the
larger or lower conveyer 82. = .
The entire machine is surrounded by a casing
with suitable side walls 182 and a top {83. The
rear end of the machine is preferably open for
the free discharge of dust and chaff and coarse
material, but it may be provided with suiteble
bafles or collectors if so desired. The delivery
trough 84 of the discharge screw conveyer 88 has
an outlet port {84 through which the separaied
and cleaned grain can be delivered into suitable
containers or onto another conveyer in any suit-
able manner, not shown, :
The driving of the various mechanisms may be '
accomplished in any suitable manner. In the
herein illustrations the dotted lines in Fig. 2 in--
dicate transmission belts or chains 106 whereby
rotation may be transmitted to the various blow-
ers and fans and screw conveyers as well as to
the eccentric 67 and to the conveyers 72 and 8.
The-shaft 42 driven as indicated in Fig. 2 op-
erates the flailing mechanism. Similar transmis-
sion is connected to the pressure rollers and to the
feeding conveyers at the intake end of the ma-
chine for operating the same. ‘
The entire machine requires much less power
than heretofore required by previous type.thresh-
ing machines. 'The threshing. machines and
method herein described may be employed in a
combine or it may be used in a portable unit
separately. The contours of the ground do¢ not
influence the operation and durability of this ma-
chine. The machine is of unitary character. It
has only one vibrating part; it cannot be jammed
or slugged because it can feed and thresh at any
rate of speed desired; it rapidly and thoroughly
flails the materials introduced thereinto, but does
so without cracking or crushing the grain or seed.
The entire frame and the machine may be sup-
ported in any suitable manner, for instance in the
form of a trailer on wheels, as shown in Fig. 2,
or the machine may be mounted on a combine,
as circumstances may demand. The method and
machine herein described is efficient, simple, and
compact; it rapidly and thoroughly flails material
containing grain or seed and delivers the grain
or seed: thoroughly cleaned and dusted withoug
the necessity of any manual operation or ad-
justment from the time the material is fed into
the machine to the time of its delivery of the °
grain or seed therefrom. :



2,368,632

Iclaim: ‘ . )

1. In a threshing mechanism, a flailing cham-
ber closed all around ifs side, a series of rotating
flailing - and beating elements in said chamber,
said chamber having an intake at one end thereof
through which the material to be threshed is in-
troduced substantially to a central portion of
said rotating elements, and said chamber having
an outlet at the other end thereof so related to
the flailing and beating elements as to permit the
ejection of the flailed material by the forces
exerted by said flailing and beating elements, and
a turbulence chamber formed at a side portion
of the flailing chamber periphery and along sev-
eral of said flailing elements so that said mate-
rial is thrown into said turbulence chamber by
the centrifugal force exerted by the rotating flail-
ing elements, a longitudinal flajling wall-in said
tubulence chamber against which said material
strikes and from which the material drops back
to said flailing elements, the turbulence chamber
being so formed that the air tubulence therein

~moves the material longitudinally of said cham-
bers when thrown into the turbulence chamber,

said longitudinal movement being at such rate as :

to permit the material to drop back to successive
flailing members progressively upon repeated
ejection into said turbulence chamber.

2. In a threshing mechanism, a flailing cham-
ber closed all around its sides, a series of rotat-
ing flailing and beating elements in said cham-
ber, said chamber having an intake at one end
thereof through which the material to be
threshed is introduced substantially to a central
portion of said rotating elements, and said-cham-
ber having an outlet at the other end thereof so
related to the flailing and beating elements as to
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permit the ejection of the flailed material by the

forces exerted by said flailing and beating ele-
ments, a turbulence chamber formed at a side
.portion of the flailing chamber periphery and
along several of said flailing elements so that said
material is thrown into said tubulence chamber
by the centrifugal force exerted by the rotating
flailing elements, a longitudinal flailing wall in
said turbulence chamber against which said ma-
terial strikes and from which the material drops
back to said flailing elements, the turbulence
chamber being so formed that the air turbulence
therein moves the material longitudinally of said
chambers when thrown into the turbulence cham-
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being contiguous with the end of said longitudinal
striking chamber,

4. In g threshing machine, a flailing chamber,
a turbulence . chamber arranged longitudinally
over a portion of the periphery of the flailing
chamber, and an.outlet chamber arranged sub-
stantially in continuation of said turbulence
chamber, an inlet at the end of the flailing cham-
ber nearer to said turbulence chamber so ar-
ranged as to feed substantially toward the central
portion of the flailing chamber, rotating, flailing
and beating means in said flailing chamber rotat-
ing around an axis substantially longitudinal to
said flailing chamber so as to expell by centrif-
ugal force flailed material into said turbulence
chamber, a flailing wall in said turbulence cham-
ber against which the expelled material strikes,
said turbulence chamber being so formed that the
material expelled thereinto is progressively ad-
vanced in the direction of said outlet chamber at
such rate as to repeatedly return to said flajling
means before it reaches the outlet chamber, an
outlet leading from said outlet chamber, said
outlet and said outlet chamber being so formed
that the material expelled from the flailing and
beating means into said outlet chamber is ejected
through said outlet from the outlet chamber,

5. In a threshing machine, a flailing chamber,
a substantially frusto conical intake end of said
chamber flaring from the center of the chamber
end toward the chamber periphery and haying an
intake opening at about the apex of said end,
means to feed the grain through said intake open-
ing, a spreader element in the chamber opposite
said opening to spread and throw the grain
against the inclined walls of said frusto conical
end so as to bounce the spread grain back toward
the center of the chamber, and a plurality of
flailing elements in said chamber rotating sub-
stantially around the axis of said chamber so as
to flail the grain and intermittently advance it
toward the other end of the chamber, said cham-
ber having an outlet at said second end. -

6. In a threshing machine, a flailing chamber,
a substantially frusto conical intake end of sald
chamber flaring from the center of the chamber
end toward the chamber periphery and having an
intake opening at about the apex of said end, op-
posed pressure feed elements opposite said intake
opening for flatly spreading the bundles of grain.

- under pressure and feeding the grain into said

ber, said longitudinal movement being at such -

rate as to permit the material to drop back fo
successive flailing members progressively upon
repeated ejection into said turbulence chamber,
and an outlet chamber formed peripherally in
said flailing chamber and substantially in con-
tinuation of said turbulence chamber and ar-
ranged at such angle with respect to the outlet
as to permit the ejection of the flailed material
by the forces exerted on said material by the
flailing and beating elements in throwing said
. magterial into said outlet chamber.

3. In a threshing machine, a flailing chamber,

and a series of flailing wheels arranged in & series

longitudinal in the chamber and rotating sub- -

stantially transversely of the chamber, said cham-
ber having an inlet at one end thereof so as to
feed axially toward the central portion of the
wheels, and having an outlet near the periphery
at the other end thereof, and having a lengitu-
dinal chamber along one side thereof, and a strik-
ing edge at said longitudinal chamber adjacent
- the peripheries of said flailing wheels, said outlet
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opening, a spreader element in the chamber op-
posite said opening to spread and throw the grain
against the inclined walls of said frusto conical
end so as to bounce the spread grain back to-
ward the center of the chamber, and a plurality
of flailing elements in said chamber rotating sub-
stantially around the axis of said chamber so &s
to flail the grain and intermittently advance if to-
ward the other end of the chamber, said chamber
having an outlet at said second end.

7. In a threshing machine, a flailing chamber,
a substantially frusto conical intake end of said

‘chamber flaring from the center of the charmber

end toward the chamber periphery and having an
intake opening at about the apex of sald end,
means ‘to feed the grain through said intake

opening, a spreader element in the chamber op~ - .
posite said opening to spread and throw the grain.

against the inclined walls of said frusto conical-
end so as to bounce the spread grain back towar
the center of the chamber, and a plurality of
flajling elements in said chamber rotating sub-
stantially around the axis of said chamber so
as to flail the grain and intermittently advance:
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it toward the other end of the chamber, said
chamber having an outlet at said second end,
sald chamber having s turbulence chamber sub.
stantially longitudinal along the one side of the
flailing element extending from the base of said
frusto conical end toward said outlet, and g strik-
Ing wall forming a wall of said turbulence cham-

ber at right angles to and facing the direction -

of rotation of said flailing element to bounce the
grain from sald turbulence chamber toward the
center of said chamber and to the successive
flailing elements,

" 8. In a threshing machine, 3 flailing chamber,
a substantially frusto conical intake end of said
chamber flaring from the center of the chamber
end toward the chamber periphery and having an
intake opening at about the apex of said end,
means to feed the grain through said intake
opening, a spreader element in the chamber op-
posite said opening to spread and throw the grain
against the inclined walls of said frusto eonical
end so as to bounce the spread grain back towsard
the center of the chamber, and a plurality of
flailing elements in said chamber rotating sub-
stantially around the axis of said chamber S0 &s
to flail the grain and intermittently advance it to-
ward the other end of the chamber, said cham-<
ber having an outlet at said second end, said
chamber having s turbulence chamber substan-
tially longitudinal along one side of the flailing
element extending from the base of said frustc

* conical end toward said outlet, and a striking wall

forming a wall of said furbulence chamber st
right angles to and facing the direction of ro-
tation of said flailing elements to bounce the
grain from said turbulence chamber toward the
center of said chamber and to the successive
flailing ‘elements, the end of said turbulence
chamber farthest from said intake end being
enlarged outwardly of the chamber to form an
outlet chamber, said outlet chamber being so
curved as to direct the grain thrown into it out
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of said chamber in a direction substantially par-
allel with the axis of said chamber.

9. In a threshing machine, 8 flailing chamber,
an end of the chamber being formed by inclined
walls flaring toward the chamber periphery so as
to bounce the material toward the center of the
chamber, said end of the chamber having an in.
take therein at about the apex of said end, the
other end of the chamber having an outlet ar-
ranged offset outwardly from the chamber pe-
riphery, an outlet chamber formed opposite said
cutlet so as to direct material expelled into the
outlet chamber out through said outlet, a turbu-
lIence chamber extended longitudinally between
the outlet chamber and said inclined end, rotat-
ing fiailing means in said chamber so located as
to receive the material from said inclined end
and repeatedly to throw the material into said
turbulence chamber, means in said turbulence
chamber against which the material strikes when
thrown by the failing means and which returng
the materlal to said flailing means, and beating
elements roteting with the Sailing means opposite
saild outlet chamber to beat the fiailed material -
and expeli it centrifugaily through said outlet
chamber. : .

10. In a threshing machine, o Hailing chamber,
and a series of rotating fiailing wheels in the
chamber, each flailing wheel comprising a pitched
hub, a plurality of pitched finiling blades extended
from the hub, means to feed the material to be
threshed into said chamber substantially at right
angles to the plane of rotation of said flailing
wheels and opposite the hubs of said wheels, a
spreader element between the first wheel of the
series and the feeding means to circumferentially
spread the material radislly and inward of the
chamber, and means to bounce the material
spread by said element toward the hubs of the

wheels.
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